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ABSTRACT: 



PROBLEM TO BE SOLVED: To reduce medium noise in recording and reproduction and to 
enhance the dependency of output on recording density. SOLUTION: In a perpendicular 
magnetic recording medium 10 with a base soft magnetic film 13 and a perpendicularly 
magnetized film 14, an NiAl film (crystal orientation and grain diameter controlling layer 12) 
containing 20-80 at.% Ni is interposed between the substrate 1 1 and the base soft magnetic film 
13. An NiAl alloy film of (NiaAI1-a)100-b-c-d-eTibMocVdWe (at.%) (0.20 
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^lttfi^(NiO. 3 3A10. 6 7) 1 0 0-a(Ti0. 5 
0V0. 5 0)a(at.»*-yvb*fflWC, NiAlT 
i VjRfc 1 0 nmfflLfc. «*fr{±™»^S5 x 

I O-'mTo r rtiiUT, filAHSjO. 5kw, 
iy^BmTorrtU. ;»;N i A 1 T i VI 
±t6-fyf-Egc08 0Fe-2 0Co fat. %) ^ 
-*Sb£fflVvc, R«M*ffT\ FeCo)R£5 0 
OnmjtML^o *fli3(Z)±fc6>fyf-aa«7 8Co 
-18Cr-4Ta (at. %) ^-^-ybfcfflWC, 

tJjScM^ftT'C oCrTalHOO nm^tl^tlM 
JRLfc. irta = 10, 3 0fcJ:tf4 0i:Ui«tt 
£, m^ii*|gHM#;c 9 , c l otsitfc l 1 1 
U a = 4 6tL^ffift^ib««ftci 2k-r&. 

SfrC 9KC12t N i A 1 T i 

V?-^'yh<7)fW>9tCr (3N) ^-^'yh^ffl^ 
TCrM 1 OnmfigHU ffiftC 9 C 1 2 k |B]« 
c^frTF e C ofeiy'C o C r T aIJ)«L» 
£fc*£ttD 3 

[00 58] «*«ftD 3 . *HBJ!«#cC 9 , ClOfc 
JVC 1 ltsZV&mmc 1 2l:-3^t, n-y^y^ 

^y«fitBA esc ¥±^s H B a ©g, s^eg^n 

W^. y-fXmJE, *5J:im4lfEaj*mEEW2^1 
k^^iSScD 5 0 Jl£Lt„ *ratS»£09fcjS 

[0 0 5 9] H9 i D*fgBf§^#:C9. C 1 Ofc JVC 

I I #$a«D 3 j: *) ztt^mmmti-zv^ . <r 

COS&JiN i A 1 a^ot i it/'V^JU^'BffiT'J) 



s<t)t\ n i a i ^ii«tt^< , tnm&i>>k 
mm± l , t^^mtmmita *. m^it-ti tz 

[0 0 6 0 ] *fc*«cC 1 2iiK.«M'4) 3 X ■') ZIl:, 

nmm^-ox^h. ^JiEfetiNiAi^OTiiu 
u^^mwm^-th'htz^z^ n i a i ^k^h, 

tt^SK & 0 . C o C r T a)f <7)SE»ffc]I?) c 

[006 1 ] UlhJ: DfilBl$liaiM#t^v^T. 
fc TltUffiWr^l i C r (Ni 0 . 3 3 Al 

0. 6 7) 1 0 0-a(TiO. 5 0V0. 5 0) a (at. » 
HT'\ A^aS40ttl,NiAlMIC«^t 

o±^il &;jxfc&£Vft%vm®mmffim 
[0062] imam 5 ] *mv>mm 5 1 uc , 

2.5^ yffl#7^1i±UA-7 ^ffit J: 0 6 >f y 

^lIg^(NL0.50A10.50)100-a(Mo0.80W0.10)a(at.^)^ 
^•/^fflUt. NiAlMoWMlSnmraL 
fi£JK*ff(iMH*^K4 X 1 0-'mTo r r fcfcn 
J5:A«710. 4kw, T/Wy^E5mTorr 
fcbfc. JjCtNiAl MoWRJit6-fyf-iIg<09 0 
Fe-lONi (at. %) ^-^'^bSrfflV^T, 
«*tttFeNiM5 0 0nm^ILt t -E-tifeiO 
±H6-fyf-ttg07 8Co-l 6Cr-3Ta-3P 
t (at. %) ?-y-y h^ffl^T, Rt^IftfffC 
oCrTaPt|S&6 0nm^fLWLfaKtfe. ii"C 
a=10, 3 Ofc L/^ffift^, ^tl^fUf% 

mtmc 13. CI 4fcj;t>'C 15fcU a=45kL 

tzmm\mm\¥c_ tmm 1 3*^c 

1 6 t^a^)^8l*frT'\ NiAlMoW^7b« 
ftbOtCr (3N) ?-y-'7MfflWCrMl 5 
nmfiStJKU «ftC 13HC1 6 tNttW^ttT'F e 
N i^KfCoCrTaPtlMUcIMM 
*D4kt-S 0 

[0063] lt*«#:D4 , *HBM*C 13, C 1 4 
fciW'C 1 5ti«fctfiM8j&ticC 1 6{:-3UT> o-y^y 

1 f:=5:5^«aSD5 OSffl^Lfc. ^OSH^Hl 0C 
[0 0 64] HI 0 J; *9*^0J«#;C 1 3. C14i3j; 

tfc 1 5 &mm#D 4 i o iti^^ff K**fiHx-r v ^ 

d^a^iN i A 1 f\cr>M oj5iW«i»#i 

mThhnx\ n i a i •&#n«^ B B H e^ii< , *s h b h s 

gM^V^k^fe. CoCrTaPtH^SifflM 
[ 0 06 5] t fzMWC 1 6 !±fi!#&ftD 4£>)Ztlt> 
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«#S*^-3TV^ 0 diOSEfeJiN i A KOToii 
UYJtnmmii^'t^htzMz^ N i A 1 ^ffiiOfefHi 
tt^'MK&D, CoCrTaPtjf^SiSS-fbM^ctt 

(Ni0.50A10.50)100-a(Mo0.80W0.10)a (at. Z)MX\ if 
Oag40tfl>NiAlMIC«;tt\ MK 

aj&o c ?«ftttcoft±, mtteymtmpotet- it. 

[0 0 6 6] [HJS0IJ6] *^^H»M6f:tT. 
2.5^ yW5xltil:xA" 7 ^ftt i o 6 A y 

fI@«60Ni-40Al (at. %) f-^fvYi 
MUX. NiAlMl 5nmffiLfe. fiEJ^fff^ 
BBJIfflK6X 1 O-MorrtfcWt. JjfcACfiO. 6 k 
w„ r/l/3"y#Xj±4mTo rrtU. JfcCN i A 1 
BMZ6A y^iIfSi7)(Fe0.85Co0.15)100-xZrx (at. » 

h£ffl^T. 15] tfililBS&fFT'F eC oZrK 
40 0nmiiLit. **l£^±£6 4 >*it&05 7 6 
Co-17Cr-2Ta-5Pt (at. %) ^— Jr*-y 
|i^tJiSII^TCoCrTaPt]R£6 0 
nmWefcJSKLfc. ;<lt"x=0. 1 , 10. 2 0 

az.V3otLtznm, ^K^tvmmmmi. e 

2, E3feiy:'E4i:L, x = 3 5i3iV4 0 i: LfcjBE 

E 6 t InHReO^ffi^ffT, 6 0 N i - 4 0 A 1 >y 
hcDf^bOtCr (3N) ^-yvb^fflHTCrM 
15nmj£JIU (Fe0.85Co0.15)100-xZrx(at. 
^7fSffl^tFeCoZrM*|L, f«0»CoC 
rTaPtJI^jUL^ :«Crl^ffl^»T'x 
= 0. 1, 10, 20, 30, 3 5tiiV4 0i:Lfc*E 
K»F1, F2. F3. F4, F5tJiV'F 

[00 67] «*«*F 1HF6 S *^0M*E 1 
feE4tsiVit«ISEftE54iJ:VE6t:'OV^, n-y^ 
y^-7WfflffiA;950, f%fe B B SS, ISJbSS 

co i t ^^MmD 5 o nmttz. zm^m 1 

1, 0i2£srt. ;fi^^ai^rsaii»«ii:^a 

[ 0 0 6 8 ] 0 1 1 , 01219. #&BJBI*E 1 . E 

2. E3feJ;t>'E4*\ ^^fX««#cFl. F2. 
F3t3 J:VF4 J: V ZKb<nWGdffl&iX^& . £C5JI 
EijIiFeCoMTlZ r^JU^'iiST'-fe^WT', IStHi 
ttO&I^N i A 1 JK±£?)F e C o-&6Rtf>ttfttt<>fi 
<. te B B H SS^/h$V^t*^, CoCrTaf«il 

mtm^ c wffi^tt^'^± l . ij^ommmwiMtes 

[ o o o 9 ] ±^lb«#;E 5H it^E 6(i, ^iiefi 

«g#cF 5fc itXF 6 1 0 ifL^^tt^oT^ 



■£>, itoaifiF e C o^Z r <7>^D3W^-#'&£ 
fete. F e C o^SS^MMUfiM < 4" 0 , C o C r T 

a,m<^mmmmco c «i2M^wi> *>*rcj> s . 

[0070] £LfcJ OHtti^lBi««Tft?MttM 
t LT. x#0. llil±30tJ.TT'*l>(Fe0.85Co0.15) 
100-xZrx (at. D^F^fflUTFeCoZrM 

dcii-f 5 1 # . wsl t Tmmvtmcomiz e o n i - 4 

0A1 (at. %) ^7t»>TNiAlim 
c ttffifttt«ft±. fe B B B ^0«#^- 

it. i&y a xitti x v&u<?>$mmm&e»!iT&^ 
[oo7i] imm 7 ] xmrnsmi ttx.m 

W.rimirzimc. marm-TCr (3N) 

•y him^xc ri&mitzmmz^^x. tiim 
n^) j tmm\jL£9 >t. t # ft $ -ti- . o-/jf > - .-/ 
^mmiA #50. wishes. *s B B B sfi^s*« 

8 fc^-. £*i&<^je#£{±g| jSPJ 1 1 P«tT'S> § . 

ttimmim^mi. TtMBM^M. niai 

££<o»S, *JWI, MISS, SA«7JfcJ;V'7;P 
:3>#*J±{illl 9fcSrt. 

[0072] HI 3BM01 8± 0, (FeO.74SiO.16Al 
0.10)100-xTix (at. » (Fe0.80Ni0.20)100-x(Nb0.50Hf 
0.50)x (at. »i3j;VFel00-x(Ti0.40Ta0.30Y0.30)x (a 

t. DTimmim^miiTtm^mum^ (at. 
% ) *j o . i a± 3 o jar?* & , s m t tas 

RlKttJScO^tN i A 1 -£#II£j3!iffiL^»D^\ 

c r rntfcM i fzmmztt^ mmwme> c ws^tt 
wrfiLh. i:S H H H j'v^iit$iiifb>o^ -ft. in. ^ f cu. ..^ 

[0073] i«JIi(iT±MMttM^«T i . Z r . 
Nb. Hf , Ta^itXYfiOaSjD^SS^C&S^-C. 
fe H B B tt^m^N i A 1 -&#)l±«TSIMttll«IS B B Btt 
t^<, tSftS&fc/h^v: Sil«^fi«ctt 
El*rtt**i"F± L . Aofeffi&gj&stW^ii «t 

[0074]^, x(at.%) *»3 0ja±TS>5« 
ftTli. TtfilMttffi^^T i, Zr. Nb. Hf. T 
a is J: Uf Y ^ #* S Jt * t . TtfiKSttJIO 

fe H B H tt^< o . mmmitmoD c waiftitt^-fb-ts 
tzfox-ht, 

[0075] immm s ] *^0j3wMfiM8 1 lx . n 

*W6 IMHIt«e[f:TflMKaittJl«ratN iAIM 
R^flaSLfcSEfri:. RfilO^ffT'Cr (3N) ^-y 
•y F&fflUTC r £j£$|L*:«^V vc . TffifMtt 
IR^H»ttjtt7as^**SEftS*, n.yJfy^-7" 

^»IA^5 0 T±'J,Vh ,. irn R n t^»I 
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^«tD 5 0 ^^H?ria2 OJK02 

7 t^-r . ztit> ^mjfmi±mmm 1 1 s . 

^SffiM<0ffii&, Tffis&SMcofiJjSL N i A 1 

[ 0 0 7 6 ] 1212 7 t,z£ *) , FelOO-xNx(at. 

» (Fe0.80Co0.20)100-xSix(at. X) (FeO. 70N10. 30)100 
-x (BO . 60A1 0 . 40) x (at . %) £ X t/FelOO-x (NO . 30C0 . 50P0. 

2o)x(at. Y^Tmm^w^mmMvmm* (a 

t . %) &0. 1VJ±3 O^TTfcl>»Tfi, iti 

TtmmmemzN i a i &&mf&®itMftnn 

[00 77] i^a&iiTtMMttll^N, s i , 
B, C, A 1 &£ZFP(ftWM^fi i MBl~Z'fo&cOT:\ Sh b h 
ttWft^N i A 1 i^Ji±<DTiMMttK^S H B B tti,ft 

< , suss h ^ § v ^ t frh , Sins-fbig« c * Mia] 

[0 0 78] ±tz. x (at. %) **3 0JaJ:'C*SliE 
*T(±, TflMW»ttK^ON, Si, B , C, A 1 is j; 

ft*. 

[0 0 7 9] [HJfc0<J9] *5fflB<0l3tW9fcLT, 

2 . 5 -f yf-cOJj'yZMUl.lZA/i-yfmzX 0 6-f y 
•f-E@(?)5 1 N i -4 6 A 1 -3Ti (at. %) 
y-yhtfflV^-C, NiAl-£&jB£l SnmfigJRLfc. 
MMI»mM6xl O^mTorrtC&^T, f&A 
€*0. 5kw, T^^fESmTorrfcLit. 

i A 1 -£MLB:6>r yf-SScO(Fe0.90Co0.10) 
100-x(TayCl-y)x(at. » -y h £fflt >T , ft&j&K 

*fft'FeCoTaCK5 0 0nmMUc. ^ft£> 
«±t6^fyfIg«79Co-18Cr-3Ta (a 
t. %) ?-^'vb£ffl^T, Ht«»TCoCr 
TaM60nm ^fl^fl^m . II T"C 8W£ 
^TaB»«y = 0. 00 1, 0. 35, 0. 6 
5fcJ:tf0. 9 9 9fc^ft£-tJ\ #^«y(;-?Htx = 

o. i, io, 2om.tf3QbLtzmW-cr>u~y^yy 

^-7'W«MA (9 5 0 , ¥±^S B B B SS, tt^ftS^S 

win, jAxn&, ax.m^&^m&(^2^\ 
t^&mmkv 5 o &iJsgL^ 0 ^isn£H2 9 , a 

3 0 liZTjtt. ttzmm<Dimm ! fT5 1 n i -4 6 a 1 

-3Ti (at. %) f-YvYCOiXhWzCY (3 
N) ^7l»tCrIH5nmMU R$ 
^feftTFeCoTaCRSfKBIL, f^ftCoCrT 

amzmitzhMz^zmjm%i>mxm2 

9, I3 0t$f t 



[0080]@29, H3OtJ;0, y = 0. 001, 
0. 3 5, 0. 6 5fcj;tX0. 9 9 9<0f^TfcfcV^ 
T , (FeO. 90Co0. 10) 100-x(TayCl-y)xTffi?MffiO# 
iStt7cS<»PPx ( a t . %) #0 . IW±3 OlilT 
T&S«*TI±. MtTiMMtt^raltN i A 1 & 
^mi^MLtzWfmtK CrK«Ltl*ttt 

[008 1 ] ZffmMi. TttlMtt§K<7)T a£ XXf 

ccommtimmsh^^x'. mffcoft^N i a 1 ^ 

£Kt±«T«Mffig» H B tt i> ft < , teflSH h *3 
B\%mbmm\m£V%}-ikthtzthxhh . 

[0 082] y = 0. 001, 0. 35, 0. 6 

5 33itfO. 9 9 9^-T^T^^T, x (at. %) 
A* 3 0U±T-J>^«*T1±, TMMttfKOTafcJ: 

[0083] lim i o ] *mimm i o t l 

1 ^AR*jjaRLfc«S#i: . IU«^ffT-C r ( 3 N ) 

hzm^xcrz&imitzmmz^x, rm 

^-7"^<fflSA(9 5 0, T%fe H B B eg, i»i 
MiM, fcj;V'ai*£li7J«J±^2^1 

@3 6tc^t. m^c7)iJ5E*i£i±«fiMl 

s. *fcsio8fti»offljs, rtmmmcom^ ni 

a i ^£>;')tt.«, g-jrfj?:, ;nn ;• . ll ^. A 

T^3'>*'Xffii03 7tZ7Ki-« 
[0084] M3 lft£M3 6t ± 0, (Fe0.75Co0.25) 
100-x(Zr0.40C0.60)x(at. %) FelOO-x(NbO. 30Y0. 10A10. 
40P0.20)x (at. »fcJ;y"(Fe0.74Si0.16A10.10)100-x(T 
i0.25Hf0.20Si0.15B0.40)x(at. WTiffifMttM«#« 
t£7C*^)^Sa#x ( a t . % ) 0 . 1 XiLb 3 0 JitTT" 

n^it)iL^«#c^*\ crmimLtimmzit 

[0085] ZVM&irFtmMffl&'WT i , Z r , 
Nb, Hf, Ta, Y, N, Si, B, C, A 1 iJitf 
P<7)m!lD**Wt-J)S(7)T", g H B B tt<7)ft^N iAl^r 

[ 0 0 8 6 ] ±tz. x ( a t . %) 36*3 om±T"J>£$ 
ftTIi, TWMttJI^OT i, Zr, Nb, Hf, T 
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a. Y„ N. Si. B, C. A 1 & XVPCOMU^tf^ 
[0087] 

mmm%\ ^m&zxhmmmmnmzxix 

tf, Nii>*20at. %ja±8 Oat. %&T<i936H"C 
itrifr£N i A 1 M&SRfcTa?MttK«cto; 

[ o o s s ] i t . xmtxzmffim&mtx 

tLl£. (NiaAU-a)lOO-b-c-d-eTibMocVdWe (at. %) ft 

§NiAi ^MzmMkTtmm\m?mzi>-ozt 

tEiiM)M^fr±£0l> £ t **CS 5 . fc£ L 0 . 
20^a^0. SOc^ffiHt-tSo i£0^b^4 0. 
0gcg40, 0SdS40, 0SaS40,^O. 
Ub + c + d + eg40 <7)i£ffli:f & . 
[ 0 0 8 9 ] ifc, #HfUf£ i STffilMttil^F e S 
iAlE FeS, FeNil^liFeCoItM 
SittSgmfEIM^i^T. N i A 1 ££§MRfcT 

c wiE ftmmi. l , *f ^ wswtB «t t#&— ft 

[ 0 0 9 0 ] #&BH£ J: STMKBM^F e S 

i A 1 . Fe, F e N i £ £J±F eCoETi, Z r . 

Nb, Hf , Tai^iiY^a*,, ^<bh-mma 

±C07E«£ 0 . 1 a t . %IiL±. 3 0 a t . %£iTffia 

mimm.tTimm'&.m^mz^z 1 1 ttztzmz^ 
msmitm^ c weft wft± l . oaittHfc 

[ 0 0 9 1 ] it. *MHt J:£T»£Sffiil* J F e S 
iAl, Fe, FeN i ttl±FeCo(;N, Si. 
B. C. Al £fc{±P<95*>, 4»3:<i:fc-«8£Lktf> 
7C«£ 0 . 1 a t . %J2LL. 3 0 a t . %OT?3sJP Lfc 
JKT*§Stt^fSi»tfc^T. N i A 1 

/>fX£ffiT£-£, B*ft7J*MEIIM£#tt^|6] 

±£0&<rt#T£&. 

[ 0 0 9 2 ] ±fz . #8BJJfc i l,T»MttIl^F e S 



iAl. Fe. FeNii/tliFeCotTi, Zr. 
Nb. Hf. TaifcliYiO^ 4>£< k 
±<7)7C«£ 0 . 1 a t . %£LL. 3 0 a t . %HT?MD 
U *<5N. Si. B. C. A 1 it(iP£0d*>. >}?t£ 

< k h-mBELktonM* o . l a t . %U±, 3 o a 

t. %mT^ftFUfcK'c*ssea^ia^fttfcv^ 

T. N i A 1 ^K&S«fcTtMMfflK«ci>o; 
^fEiMJKffi#tt?>I*J±£0S - t § . 

mi] *mizmhzmmmmmtiw-miiiBm 

[02] *f6BHwHiftM 1 tcfc h . ^ XtolEii 

mmmm^-t?? ?x-fo h . 
[03] ^mcommmnzmt. m^iwim^m 

[04 ] ^mcommm 1 ttstts . #«^*i¥. sse* 

[05] ^%m<rmm 2 tts ft & . 

[06] #SKH*>3S*W2teiJ(t4, Bitii^ft^fE 
[07] *^BH^J|M2^(tl>, «#c 
[08] *^C0»SW3t43ttl=, #1^1J¥. 
[09] *%0H(7)|ISfiM4tfcttl>. #«^1J¥. 

[010] *n^»«n£(ti>. #««jw¥. m 

[011] *^^ft^j6t^(t§. #«iPJJgfeH& 
[01 2] *HB^Hf^j6^(tS. #«iJS^& 
[013] *^«HMCT7^(t-g>. #8iPlj£feH& 

[014] *HBH<?>jiiftflaj7 . #aiij^sa& 

[01 5] *HBHO*»7^ftl>, &«iJ53£H£ 
[016] *%Bj<7)^^j7^(tl>. #aiJ5EfeH& 

[017] *%BFjoMfiM7t^(ti>, 

St/57t*S. 

[018] *HBgoMfiM7tfc(tl>. «-SiJ£ISH?r 

St/77tl)l. s 

[019] *m<msM7izm&. &m?>mm. m 
mmm-^-tmmxhh 
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[02 o)*m?>mmMH 

[022] *%m<rmms 
[023] *m<?mm8 

[024] «Bfj«atM8 
[02 5]*H0fl^f6M8 
[026] *iBJ3«SIM8 
[02 7] *^0J3«MfiM8 
[028] *^0J3«»fiM8 
[029] *^cOMfiM9 
[030] *^^ffiM9 

[032] *^co^Ml 

im3 3i*mnmmi 



oizmi, mmmm 



[03 4] *m<mmmi otfctta, ^ajistisii 
[03 5] *hbhoh»i ottjfts, #aai^M 
[03 6] *i»stefm otfctts, &m®m£% 
[037] *naH^tt«i ottjfts. &mmm. 

[03 8] fM*«SlHi»M*&^«WM0T" 

10 SiIWEiM* 

1 1 mxm. 

12 fisa a B E^$IJM)l 

13 Tltlttl 

14 SESS-ftH 

2 0 ^m.*mm\k 

2 1 ^7XH 
2 3 TflMKKttJS 

2 4 mmmm 

3 0 sKmataiM* 

31 ^xii 

32 m&mmmm 

3 3 -:!i>^:41!|v 

3 4 mmm 



31] 
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